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IMMUNOGLOBULIN-PRODUCING CELLS IN THE INFLAMMATORY 
INFILTRATES OF CUTANEOUS TUMORS. IMMUNOCYTOLOGIC 
IDENTIFICATION IN SITU 
RicARDO BusTAMANTE, M.D. , DANIEL ScHMITT*. CHANTAL PILLET, AND JEAN THJVOLET, M.D. 
Laboratory of 1 mmunopathology and Derma tologica/ Research, Edouard Herriot Hospital. Lyon. France 
An immunocytochemical technique has been developed for the identification in situ of 
immunoglobulin-producing ce]Js in tissues fixed in Bouin's solution and embedded in paraf-
fin. Technical details are discussed as well as the application of the technique to the study of 
plasma cells in the inflammatory infiltrate around cutaneous tumors. Preliminary results 
have been obtained with basal cell epitheliomas, squamous cell carcinomas, and malignant 
melanomas. lgA-producing cells were present in all tumors. lgG-producing cells were 
present in variable frequency, depending on the type of tumor, and IgM-producing cells were 
found onJy in basal cell epitheliomas and squamous cell carcinomas. 
There is a variable, sometimes de nse, inflam-
matory infiltrate surrounding skin tumors. If this 
inflammatory reaction is composed of a large pro-
portion of immunologically competent cells, it 
would be of importance to identify the cells, as 
they might signify an immunologic reaction 
against the tumor. Furthermore, the identifica-
tion of these cells might be of aid in prognosis. 
We (unpublished data) have previously quanti-
tated the B- and T-lymphocytes in inflammatory 
infiltrates after the cells were extracted from tis-
sue ll]. The immunoglobulin-producing cells have 
also been identified directly in frozen sections by 
immunofluorescence 12]. This technique has cer-
tain limitations, including the necessity for rapid 
examination, the need of special microscopic 
equipment, the existence of nonspecific back-
ground fluorescence , and, above all , the lack of 
histologic definition so that simultaneous identifi-
cation of cytologic and histologic structures is not 
possible. 
By using an immunocytochemical peroxidase-
labeling technique, Voillemot et al 13] have identi-
fied plasma cells in fixed tissue sections. The use of 
peroxidase as an immunoglobulin marker circum-
vents the problems inherent in the immunoflu-
orescen t technique. Fixed tissue can be used, the 
specimens are permanent, they can be prepared at 
a later date, and the immunoglobulin-producing 
cells can be studied by both light and electron 
microscopy [4,5]. Using this method, plasma cells 
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have been identified in human and animal diges-
tive tissues 13 ,6]. 
In this report we have adapted the technique of 
Voillemot et al [3] to identify the immunoglobulin-
producing cells in situ in human tonsillar tissue. 
basa1 cell epitheliomas, squamous cell carcinomas. 
and malignant melanomas. 
MATERIALS AND :METHODS 
Human tonsillar tissue, which contains a large num-
ber of immunoglobulin-producing cells, was used for 
the development of the procedure in our laboratory. The 
method has been used to study biopsies from 5 basal cell 
epitheliomas, 5 squamous cell carcinomas, and 3 malig-
nant melanomas. Three samples of clinically normal 
skin were used as controls. 
Preparation of T tssues 
Samples of tonsils were either frozen with liquid 
nitrogen and stored at - 70"C. or were fixed in Bouin's 
solution for 24 hr and embedded in paraffin. All skin 
specimens were ftxed in Bouin's solution and embedded 
in paraffin. All tissues were cut at 5 J.Lm. The maximum 
interval between embedding and labeling was 6 
months. 
Conjugates 
Polyspecific and monospecific (anti-lgA, anti-IgG, 
and anti-IgM) sheep antisera to human immunoglobu-
lins, labeled with peroxidase, were used. Electron mi-
croscopic controls were performed with a Fab antihu-
man-immunoglobulin conjugate coupled to peroxidase. 
Sheep antiserum to rabbit immunoglobulins coupled to 
peroxidase was used for light microscopy controls. All of 
these reagents were obtained from lnstitut Pasteur, 
Paris. Sheep antisera to human IgA, lgG, or lgM were 
rendered monospecific for heavy-chain determinants by 
solid-phase immunoabsorption. Specific antibodies 
were isolated on immunoglobulin-immunoabsorbents 
15]. 
The isolated antibodies or the Fab fragments were 
conjugated to peroxidase with glutaraldehyde by the 
method of Avrameas and Ternynck 15]. Preparations of 
highly purified peroxidase were used for coupling, the 
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RZ values were equal to or greater than 3. The prepara-
tion contained 1.25 mg of antibody or Fab per ml. The 
optimal dilution was 1:32 for light microscopy and 1:10 
for electron microscopy. 
Immunocytochemical Techniques 
Parafl"in sectwns. After careful removal of the paraf-
fin, the sections were washed with phosphate-buffered 
saline (PBS) (0.01 M, pH = 7.2) for 20 min at ambient 
temperature. The sections, which were placed in con-
tact with the appropriately diluted conjugate for 60 min 
at 37•c in a humidity box, were washed twice for 5 and 
25 min with PBS, and once with 0.2 M Tris- HCI (pH 7.6) 
for 10 min. The sections were developed for peroxidase 
activity in Graham-Karnovsky media (5 mg of 3,3' -
diaminobenzidine, Sigma, in 10 ml of 0.2 M Tris-HCl, 
!pH 7.6] with 0.01% H~02) for 8 min at ambient temper-
ature in darkness. After the sections were washed for 5 
min and 25 min with PBS, they were s tained with 
methyl green solution <0.25% Fast Green FCF Gurr in 
disLilled water + 1% acetic acid) for 10 min at ambient 
temperature . The preparations were rinsed with dis-
tilled water, dehydrated, and mounted in Canada Bal-
sam. 
Frozen sections. The same technique was performed 
on frozen sections fixed with acetone (-2o•C). The t is-
sues were mounted in buffered glycerol (pH 7.0). 
S pec-i(ic i ty 
The specificity of the labeling of enzymatic conju-
gates was determined by the use of a sheep antirabbit-
immunoglobulin conjugate (lnstitut Pasteur, Paris) on 
sections from the same tissue. In addition , endogenous 
peroxidase activity was demonstrated by direct devel-
opment with the Graham- Karnovsky media without 
exposure to conj ugate. 
Ultrastrutfural Controls 
A cell suspension was extracted from the human 
tonsils according to a previously described technique 
Ill. The cells were lightly fixed with 2% paraformalde-
hyde in phosphate bufle r and incubated with a Fab-
peroxidase conjugate for 3 hr at 37"C. Peroxidase activ-
ity was developed as described above and the cells were 
fixed with l% OsO. and embedded in epoxy r esin. The 
sections were examined with a Hitachi HU 12A and a 
Philips EM 300 electron microscope. 
RESULTS 
Tonsils 
On examination of the tonsillar sections pre-
pared from frozen unfixed tissue, the immunoglo-
bulin-producing cells exhibited abundant deep-
brown-stained cyto~lasm, and an eccentric clear 
nucleus. The nucleus was readily visible due to t he 
great contrast. 
When the tonsils were flxed in Bouin's solution, 
embedded in paraflin, and counterstained with 
methyl green, the labeling was equally clear. The 
immunoglobulin-containing cells were a deep-
brown-black in color against a uniform clear 
green background (Fig. ll. This staining facili-
tated the monitoring of nuclear structures of the 
labeled cells and allowed the detection of other 
cellular elements. By this method, the location of 
specific immunoglobulin-containing cells was 
identified. For instance, IgA-producing cells were 
preferentially situated at the periphery of lymph-
oid nodules, while lgG- and lgM-producing cells 
were located in the center of the nodules. 
The staining was specific since there was no 
staining when a sheep antirabbit-immunoglobu-
lin conjugate was used. Also, the number of cells 
with endogenous peroxidase activity was ex-
t remely low. There were less than 3% monocytes 
and polymorphonuclear leukocytes in the tissue. 
For the ultrastructural controls, lg-producing 
cells were identified after extraction. In the ergas-
toplasm of the differentiated plasmocyte t here was 
an electron-dense deposit. The differentiated plas-
mocyte was characterized by an eccentric nucleus 
containing heterochromatin tufts and by signifi-
cant stacking of ergastoplasmic cisterns. In addi-
tion, the various stages of transformation of B-
lymphocytes with sur face immunoglobulins to ma-
ture plasmocytes could be observed. In the initial 
stage of synthesis there was perinuclear labeling 
which became ergastoplasmic as t he plasmocyte 
differentiated (Fig. 2l. 
Skin Tumors 
The qualitative aspects were entirely compara-
ble to those obtained with fresh and fixed tonsillar 
FIG. l. Human normal t onsil. lmmunolabel ing of 
plasma cells with an anti-IgA serum conjugated with 
peroxidase (X 460). Inset shows detail of a plasma cell 
(X 1 ,000). 
FIG . 2. Plasma cell extracted from human normal 
tonsil showing dense immunolabeling in the ergasto-
plasm (ER) and the perinuclear space ( x 5.200). Inset 
shows deta.il of the labeling of the ER ( x 21 .000). 
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tissue. In addition, with the counterstaining, the 
precise localization of the Ig-producing cells could 
be mapped in the inflammatory infiltrate around 
the tumors. The plasma cells were situated in the 
middle or the periphery of the infiltrate; in the 
latter case, they were most often in a perivascular 
location. The plasma cells were never in direct 
contact with the tumor cells and were always sur-
rounded by lymphocytes (Fig. 3). 
lgA-producing cells were almost constantly 
present. IgG- and lgM-producing cells were pres-
ent in a variable frequency , depending on the type 
of tumor and the extent of the infiltrate (Fig. 4, 
Tab. ). However, since only a few cases have been 
studied, a precise appraisal of the relative fre-
quency of the different sub-classes and their evolu-
tion as related to the stage of disease cannot be 
definjteJy stated. Nevertheless, it should be noted 
that IgM-producing cells were found only in basal 
cell epitheliomas and squamous cell carcinomas. 
DISCUSSION 
The method of Voillemot eta! [3] has proved to 
be adaptable to the study of Ig-producing cells in 
skin sections. Labeling is excellent and. because 
the tissue is preserved. exact identification of eel-
Fzc. 3. Basal cell carcinoma. Inflammatory infiltrate 
showing numerous plasma cells labeled with anti-IgG 
serum conjugated with r eroxidase (X 180). I nsct shows 
detail of the plasma eel ( x 850l. 
FIG. 4. Squamous cell carcinoma. Inflammatory infil-
trate showing plasma cells labeled with a anti-IgA se-
rum conjugated with peroxidase (x 180). Inset shows 
detail of a plasma cell ( x 850). 
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TABLE. The relative frequency of immunoglobulin-
producing cells in the inflammatory infiltrate of 
cutaneous tumors 
lgA lgG lgM 
Basal cell carcinoma (5)" ++ +++ + 
Squamous cell carcinoma (5) ++ ++ + 
Malignant melanoma (3) + + 0 
Normal skin (3) 0 0 0 
" Number of cases. 
+ = Relatively rare plasmocyles !<1%l. 
+ + Fairly numerous plasmocytes 0 - 10%). 
+ ++ = Numer-ous plasmocytes (>10%). 
lular location is possible. The technique does not, 
however. permit the labeling of extracellular im-
munoglobulins; therefore only intracytoplasmic 
immunoglobulins were jdentiiied. 
In the absence of counterstaining, the Graham-
Karnovsky media stains the peroxidase of the con-
jugate fixed in the cells and the endogenous perox-
idase of certain cells (macrophages and polymor-
phonuclear leukocytes). Melarun is also stained by 
this procedure. It should be noted that background 
staining may be significant. Various methods 
have been proposed to eliminate this extraneous 
staining 17,8]. In ow· experience the described 
methods do not substantially modify this undesir-
able staining. On the other hand, the use of 
methyl green as a nuclear counterstain is sufli-
cient to negate the unwanted background stain-
ing. Furthermore. counterstaining accentuates 
the contrast of the cytoplasmic label in Ig-produc-
ing cells. Polymorphonuclear leukocytes are easily 
identified by their stained nuclei . Melanin appears 
clearer than the enzymatic immunolabel, the dis-
tinction being easy with practice. 
Numerous studies using histoenzymology 191 
and immunofluorescence 12J have been performed 
on cell populations of the inilammalory infiltrate 
surrounding tumors. Physiologic approaches have 
employed methods such as the incorporation of 
tritiated t hymidine 110.11]. Our preliminary re-
sults confirm certain findings reported in the liter-
ature, especially the reduced number of plasmo-
cytes in the infiltrate surrounding malignant mel-
anomas and the relative abundance of these cells 
in basal cell epitheliomas 191. 
Electron microscopic examination of sections or 
pellets confirmed the identification of these cells 
as lg-producing cells by the specific labeling of the 
ergastoplasm. The cells which contain phagocyted 
lg are labeled only at the level of phagosomes. 
Although immunoglobulin-synthesizing cells are 
present around tumors, this does not necessarily 
signify that they have a speciGc antibody function 
112]. However , there is a re lationship between the 
malignant potential of the tumor and the relative 
number of immunoglobulin-containing plasma 
cells. Plasma cells are much more numerous in 
basal cell epitheliomas, less numerous in squa-
mous cell carcinomas, and even more infrequent 
in malignant melanomas (Tab.). 
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Studies have been performed to identify lympho-
cyte subpopulations in the inflammatory infil-
trates of cutaneous tumors (unpublished data). ln 
our experience, immunologic identification of B-
and T-cells was unsuccessful on biopsy sections. 
These procedures were successful only when in-
flammatory cells had been extracted from the in-
filtrate 11]. 
When lymphoid cells are extracted from inflam-
matory infiltrates around skin tumors, there are 
important differences in the partitioning of the B- · 
and T-lymphocytes. In basal cell epitheliomas 
there was an elevated percentage of T-lympho-
cytes (60 ± 4%). The comparable figure for squa-
mous cell carcinomas was 56 ± 8%. In malignant 
melanomas the number was even smaller (42 ± 
10%) Ill. These results lead to the description of 
two types of infiltrates surrounding cutaneous tu-
mors. In weakly malignant tumors (basal cell epi-
theliomas and squamous cell carcinomas), the in-
filtrate is characterized by an elevated number of 
T-lymphocytes. The second type is found in highly 
malignant tumors (malignant melanomas) and is 
characterized by a reduced number of T-lympho-
cytes identified by the E-rosette test ll; unpub-
lished data]. 
Our results show in the basal cell epitheliomas 
and in the squamous cell carcinomas numerous 
plasma cells which secrete all classes of lg. On the 
other hand . in the malignant melanomas there are 
only a few plasma cells that do not secrete all 
classes of immunoglobulins. The small number of 
cases is not sufficient to make definitive conclu-
sions. 
The technique described in this paper makes it 
possible to follow the evolution of plasma cell pop-
ulation as a function of the cytologic nature of the 
mfut ratc and a lso of' the development of the tu-
mor. 
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